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Remarkg 

Claims 1-93 are pending in this application. Claims 61, 67-69, 90 3 92 
and 93 have been withdrawn from consideration. Claims 1 -60, 62-66, 70-89 and 91 are 
rejected. 

Claim Objections 

Claims 3, 8, 14, 1 7, 36, and 57 have been objected to by the Examiner. 
Applicants have amended claims 3, 8, and 14 to correct the typographical error, and 
claim 17 to correct the antecedent basis. 

Regarding claim 36, Applicants respectfully point out that polymers of 
polyether-block-amides and acrylic esters of (meth)acrylic acid can be elastomeric. For 
reference, Applicants have attached references that describe one of each: a polyether- 
block amide (tradename PEBAX) and methyl acrylate used as elastomers. 

Claim 57 has been cancelled. Applicants respectfully submit that all 
objections have been overcome. 

Rejections under 35 USC 112 

Claims 1-6, 11, 13-49, 51-58, 62-66, and 73-75 are rejected under 35 
USC 112, second paragraph, as being indefinite for failing to particularly point out and 
distinctly claim the subject matter which applicant regards as the invention. Regarding 
claims 1, 19, 22-24, 27, 30-32, 62, 66 and 75, Applicants have amended the claims to 
delete the term "substantially." Applicants have also amended claims 1,2, 11, 13, 51- 
56, and 73-74 to amend errors and clarify the invention. 

Regarding claim 36, Applicants have amended the claim to correct the 
typographical error in placement of parentheticals. Regarding amended claim 36, 
Applicants respectfully disagree that a "(C1-C20) acrylic ester of (meth)acrylic acid" is 
not a compound. A simple search of the patent database reveals over 7500 hits on 
"acrylic ester" alone. The addition of alkyl proposed by the Examiner modifies 
"acrylic" and adds a limitation on the (C1-C20) carbon chain that Applicants did not 
delineate. It is readily apparent to one skilled in the art what compounds are identified, 
and Applicants maintain that no further amendment is necessary. Applicants have 
included a background on "Basic Acrylic Esters" as published by the Basic Acrylic 
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Monomers Manufacturers (BAMM) trade association, available on www>bamm .net . 
Claim 57 has been deleted. 

With respect or claims 46 and 47, Applicants respectfully disagree. A 
composition can be for example a solid, and a solid can have a structural form such as a 
film or foam. A composition may also be in a liquid form; and a liquid can form a film. 
There is no structural limitation or lack thereof imputed by the term "composition.' 3 
Applicants respectfully submit that all objections have been overcome. 

Rejection under 35 USC 102 

Claims 1, 3, 7, 8, 13-15, 62, 70, 75-77, 84 and 88 are rejected under 35 
USC 102(b) as being anticipated by Bao et al. (CN 1308102, abstract). The Examiner 
has relied on the Abstract to disclose "a process of preparing a nanometer-sized (80- 
1 OOnm) silver oxide" in which "before the solution is washed and vacuum dried to 
obtain the silver oxide, the ingredients in solution read on the presently claimed 
composition." Applicants note that an Abstract has been relied upon, and attach for the 
Examiner's reference an English translation relied on by the Applicants in responding 
to the Examiner's 102 and 103 rejections. 

Applicants have amended claims 1,7, 13, 62, 70, 75, 76, and 84 to 
specify the amount of water present in the composition. Because the solution in Bao 
discloses water in excess of 20 wt%, Bao cannot anticipate the claims as amended. 
Applicants respectfully submit that the rejection has been overcome. 

Rejection under 35 USC 103 

Claims 85-87 are rejected under 35 USC 103(a) as being obvious over 
Boa et al. (CN 1308102, abstract). The Examiner notes that Bao fails to disclose the 
mixing order. Applicants respectfully traverse the rejection. 

The Examiner bears the initial burden of factually supporting any prima 
facie conclusion of obviousness. In re Fine. 5 U.S.P.Q.2d 1596, 1598 (Fed. Cir. 1988). 
To establish a prima facie case of obviousness, three criteria must be met. First, the 
prior art reference (or references) must teach or suggest all of the claim limitations. 
Second, there must be some suggestion or motivation, either in the cited reference (or 
references), or in the knowledge generally available to one of ordinary skill in the art, 
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to modify the reference or combine reference teachings. Third, there must be a 
reasonable expectation of success. M.P.E.P. § 2142 (citations omitted). 

Applicants submit that Bao fails to teach or suggest a polymer 
composition with water present in an amount of 1 to 20 wt% based on the total weight 
of the polymer composition or dispersing the metal oxide within the hydrophilic 
polymer as claimed in amended claim 84 (from which claim 85-87 depend). Thus, Bao 
fails to teach all the claim limitations of claims 85-87. 

Further, the Examiner fails to identify disclosure in Bao to support the 
motivation to modify the solution of Bao. The teaching or suggestion to make the 
modification of a single reference and the reasonable expectation of success must both 
be found in the prior art, and not based on Applicants' disclosure. See M.P.E.P 
§706.02©- 

Claims 1-4, 6-9, 11, 12, 19-39, 42-45, 48, 49, 50, 52, 53, 55-60, 75 and 
89 are rejected under 35 USC 103(a) as being obvious over Asmus (US 5,270,358) 
alone or in view of Laurin et al. (US 4,603,152). The Examiner cites Asmus to disclose 
a composite "comprising 1-95 wt% a gel having a size of 1-600 microns containing 
hydrocolloid (i.e., a hydrophilic polymer) and a swelling agent; antimicrobial agents 
such as silver oxide; pressure sensitive adhesive (i.e., matrix polymer); water; and other 

additives."( c it a ti° ns omitted). 

Applicants respectfully traverse the rejection for several reasons. First, 
the Examiner states that 7-9, 11-12, 19-23, 26-31, 34-39, 42-45, 52-53, and 55-59 are 
product-by-process claims, and Asmus discloses the use of silver oxide, thus the final 
composition of Asmus must be the same as the composition claimed by Applicants. 
However, the Examiner acknowledges that Asmus fails to disclose the particle size of 
the silver oxide. 

As Applicants describe in the Specification begiruring with the 

paragraph on page 12, line 6: 

Substantially all of the dispersed silver, zinc, and copper compounds have an 
average particle size less than 1 micron in size. Bv utilizing a process that solubilizes 
the metal compound, either through use of a soluble metal compound that is converted 
in-situ to the corresponding metal oxide with a hydroxide source, or by complexing the 
metal oxide using an ammonia source in situ, the resulting dispersed metal oxides form 
particles within the hydrophilic polymer. Average particles sizes less than 1 micron are 
provided in part by the tendency of the metal oxide to form a complex with the 
hydrophilic polymer. The small particle size allows accelerated dissolution based on the 
high surface area to mass ratio of the particle, [emphasis added] 



PACE 21/47 • RCVD AT 5/3/2006 4:47:29 PM [Eastern Daylight Time] * SVR:U8PTO-EFXRF-1/2 * DNIS:2738300 * C8ID:6517334751 



* DURATION (mm-ss): 19-54 



2006-May-03 03:55 PM 3M 6517334751 



22/47 



-22- 

Thus, contrary to the Examiner's assertion, the process of making the 
product does effect the composition as claimed "by Applicants, such as by dispersing the 
metal oxides within the hydrophilic polymer. Asmus makes no disclosure regarding 
the silver oxide particle size, or whether it is dispersed within the hydrocolloid of 
Asmus. Applicants' disclosure cannot be used in hindsight to provide the motivation to 
modify Asmus. Further, Asmsu provides no disclosure of adding a hydroxide source to 
accomplish the dispersion of the silver oxide. Even if silver oxide particles (i.e., less 
than 1 micron) were mixed as an additive in the composition of Asmus (which 
Applicants maintain that Asmus does not teach or suggest), the mixture would not 
necessarily contain silver oxide dispersed within the hydrophilic polymer. 

The Examiner further concludes that because the swelled gel of Asmus 
is between 1 and 600 microns, then "the unswelled state of the gel particles have a 
particle size less than 1 micron." Applicants respectfully disagree. Rather, Asmus 
discloses in the Example 1 that the majority of particles used in Asmus are between 25 
and 200 microns, (col. 21, lines 24-26). 

The Examiner further states that because the microbial agents are like 
thos of Applicants' claims, the microbial agents "intrinsically have a solubility in water 
of at least 0.1 gram per liter in water." Applicants disagree and note that silver oxide 
has a solubility less than 0.1 gram per liter in water. (Handbook of Chemistry and 
Physics, 64 th Ed. 1983, p. B-137). Rather, it is the presence of the hydroxide source 
that converts a silver compound (having a solubility in water of at least 0.1 gram per 
liter) to the corresponding silver oxide (with a solubility less than 0.1 gram per liter in 
water). 

The Examiner further cites Laurin for the teaching of the "submicron 
antimicrobial agent." Laurin does not cure the deficiencies of the Asmus reference 
discussed above. 

Claims 5, 10, 40 and 41 are additionally rejected under 35 USC 103(a) 
as being obvious over Asmus (US 5,270,358) alone or in view of Laurin et al. (US 
4,603,152) and further in view of Ahmed et al. (US 6,458,877). Ahmed is cited to 
teach the use of a quaternary ammonium salt of an organic polymer. The addition of 
Ahmed as a reference does not cure the deficiencies of Asmus discussed above. 
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Claims 13-1 8, 84-87 and 92 are additionally rejected under 35 USC 
103(a) as being obvious over Asmus (US 5,270,358) alone or in view of Laurin et aL 
(US 4,603,152) and further in view of Yan et aL (US 2003/0185889). The Examiner 
cites Yan for the disclosure of ammonia to increase the solubility of silver oxide in 
water. Yan teaches a colloidal nanosilver solution. The addition of Yan as a reference 
does not cure the deficiencies of Asmus discussed above. 

Claims 62, 64-66, 70, 72-74, 76-78 and 80-83 are rejected under 35 USC 
103(a) as being obvious over Asmus (US 5,270,358) alone or in view of Laurin et al. 
(US 4,603,152) and further in view of Boa et al. (CN 1308102, abstract). The Examiner 
cites Bao for the disclosure of the hydroxide source. As discussed above, Bao teaches a 
nanosilver oxide solution. The addition of Bao as a reference does not cure the 
deficiencies of Asmus discussed above. 

Claim 79 is rejected under 35 USC 103(a) as being obvious over Asmus 
(US 5,270,358) alone or in view of Laurin et al. (US 4,603,152) and further in view of 
Boa et al. (CN 1308102, abstract) and Ahmed et al. (US 6,458,877). Ahmed is cited to 
teach the use of a quaternary ammonium salt of an organic polymer. The addition of 
Ahmed as a reference does not cure the deficiencies of Asmus discussed above. 

Claims 63 and 71 are rejected under 35 USC 103(a) as being obvious 
over Asmus (US 5,270,358) alone or in view of Laurin et al. (US 4,603,152) and 
further in view of Bao et al. (CN 1308102, abstract) and Antelman (US 6,436,420). The 
Examiner cites Antelman for the disclosure of higher valence silver compounds. The 
addition of Antelman as a reference does not cure the deficiencies of Asmus discussed 
above. 

Double Patenting 

The Examiner provisionally rejects claims 1-12, 19-60, 75 and 89 under 
the doctrine of obviousness-type double patenting over claims 1-15, 19-21, 27-39, 41- 
46, 49, 51, 53-63 and 70 of co-assigned Application No. 10/728,577 (published as US 
2004/01 80093) alone or in view of Laurin et al. (US 4,603,152). Applicants 
respectfully submit that the above patents are commonly owned with this application. 
Upon the identification of otherwise allowable subject matter, Applicants reserve their 
right to argue the patentable distinctness of the claims over co-assigned Application 
No. 10/728,577 (published as US 2004/0180093) alone or in view of Laurin, or 



PAGE 23/47 * RCVD AT 3/3/2006 4:47:20 PM [Eastern Daylight Time] * SVR:U8PTO-EFXRF-1/2 * DNIS:2738300 ■ C8ID:6517334751 



* DURATION (mm-ss): 19-54 



2006-May-03 03:56 PM 3M 6517334751 



24/47 



-24- 



alternatively offer a terminal disclaimer to cure any remaining obviousness-type double 
patenting rejections. As a preliminary matter, applicant submits that the Examiner has 
failed to establish a prima facie conclusion of obviousness over co-assigned 
Application No. 10/728,577 for the same reasons as given to traverse the obviousness 
rejection over Asmus. 



The Examiner further states that claims 1-12, 19-60, 75 and 89 are 



directed to an invention not patentably distinct from claims 1-15, 19-21, 27-39, 41-46, 
49, 51, 53-63 and 70 of commonly assigned copending Application No. 10/728,577 
(published as US 2004/01 80093). Applicants request further clarification on the basis 
of this rejection as it is not clear whether this is an amplification of the obviousness- 
type double patenting rejection, a 102(e) rejection or a 103(a) rejection, or some other 
statutory rejection. 



Conclusion 

All outstanding objections and rejections are believed to have been met 



and overcome. If a telephonic conference with Applicants' undersigned representative 
would be useful in advancing the prosecution of the present application, the Examiner 
is invited to contact the undersigned at (651) 733-21 80. A notice of allowance for all 
pending claims is respectfully solicited. 



NML:jlh/#75943 - 59405US002 Resp to OA 11-03-05 

Office of Intellectual Property Counsel 

3M Innovative Properties Company 

P.O. Box 33427 

St Paul, Minnesota 55133-3427 

(651)733-2180 

Facsimile: (651) 736-3833 

Dated: May 3, 2006 



Respectfully submitted, 




Nancy M. Lambert 
Registration No. 44,856 
Attorney for Applicants 
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IrnaWng vitamin Bl. 



I CAS RN 

| Formula 

I (MW) 
Mole Weight 
Specific Gravity 
Viscosity cP (20 C) 
Boiling Point C 
at 760 mm Hg 
Melting Point C 
Solubility in water 



Methyl acrylate 

96-33-3 
CH 2 =CHCOOCH 3 

86,09 
0.9567 

0.49 

79.6 

<-75 
slightly soluble 
30 - 60 [g/l) 



Ethyl acrylate 
140-88-5 
CH 2 =CHCOOCH 2 CH 3 

100.12 
0.923 

0.6 

100 

-72 

slightly soluble 
(15 g/l) 



Butyl acrylate 
141-32-2 
CH 2 =CHCOO(CH 2 ) 3 CH 3 

128.17 
0.9015 

0.9 

147 

-64 

Slightly soluble 
(2-7 g/l) 



2-Ethylhex 
103- 
CH 2 =CHC 

18^ 

0.1 
1 

21- 
(Decor 
_( 

negV 



i ' ^ii nHd The term of metha indicati 

LdcHanol methy. 0W> atto* <>£>° ? ft c , M *> in the most «*3StoS ol acetone on, 

'surface coatings, adh^.v«,sealante^p materia , s . 

applications, vinyl s.dmg and other con contain ing reactive halo 

Industrial applications including; 
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• Thickening Agents 

• Dispersing Agents 

• Surfactants 

• Chelating Agents 

• Adheslves 
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• Water-based coatings 

• water Treatment 
;ales specification 

PPEARANCE 
jPURITY 

|COlOR, APHA 
FREE ACID 
.PECIFIC GRAVITY 

[water 
[inhibitor 
[transportation 

PACKING 
HAZARD CLASS 
UN NO. 
REMARKS 



clear liquid 
99.8% mih 
10 max 
0.005% max 
0.942-0.946 

5 ±fppm X (Monomethyl Ether Hydroquinone) 

IBOkgsin drum 
3 (Packing Group: II) 
1247 



^^^^^^^o,s or remark, You may contact 
*^&f5%S™Z^+P7**™ ( Seoul Korea, 
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Acrylate 


Acrylate 


Acryiaie 




Molecular Formula 1 


C 4 H 6 0 2 


C 5 H Q 0 2 


i** LI o 
C 7 H 12 U 2 


run 


Molecular Weight 


86 \ 


100 


128 


184 


CAS Number 


yb-oo-o 




141-32-2 


103-11-7 


Boiling Point (°C) 


80 


100 


148 


216 


Freezing Point (°C) 


<-76 


<-72 


<-65 


<-76 


Density (20/20 °C) 


0.957 


0.923 


0.900 


0.886 


Flash Point (T ag Closed Cup °C) 


-3 


8 


41 


87 



EXPOSURE TO ACRYLIC ESTERS 

levels have been exceeded. 





Methyl 
Acrylate 


Ethyl 
Acrylate 


Butyl 
Acrylate 


2-Ethy!hexyl 
Acrylate 


OSHA Permissible 
Exposure Limit (ppm) 


10, skin 


25, skin 


None 


None 


ACGIH Threshold 
Limit Value® (ppm) 


2, skin, sensitizer, 
A4 


5 A4 

15 ppm STEL 


2, A4, 
sensitizer 


Not 

established 


Odor Threshold 
(ppm) 


0.014 to 0.020 


0.00036 to 
0.001 


0.0001 to 
0.009 


0.016 to 0.18 



Because conaumarproelucrs contain ^J"^ 
appropriate safety equipment and undergo special training. 

cause adverse health effects 

Exposure could also occur during load*. urging, a™ I W^S^^^St 

spills or leaks during transportation. 
TOXICOLOGY PROFILE 
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CAA 


no 


yes 


nn 


no 


CWA. 


no 


no 


1 lv 


no 


rUA uses* 


yes 


yes ! 


yes 


ves i 


NFPA Rating: 2 








■ Health 


2 


2 


2 


2 


• Ramrnability 


3 


3 


2 


2 


. Reactivity 


2 


2 


2 


2 







1 Acrylic esters used as monomer 
uses. 



to make specific polymers ere listed for certain, specific indirect food additive 



* NFPA Rating Definitions: 2^^^ 

self-contained breathing ^'" S ^rSto»^W^ be Ignited under almost all normal 

E^SSSKS^^ - uns,ab,e " readUy under9 ° 

violent chemical change but do not detonate. 

3 Delisted from the NTP Report on Carcinogens in May 2000 



ACRONYM LISTING 

ACGIH TLV® 



CAA 
CWA 

DOT Hazard 
Class 

FDA 

IARC 

NFPA 

NTP RC 

OSHA PEL 

RCRA 

SARA/CERCLA 
RQ 

SARA 31 3 



American Conference of Governmental Industrial Hygienists, Threshold Limit 
Value® 
Clean Air Act, §1 12(b) 

Clean Water Act, §§116.4, 112 App. D, 131.36, 401.15, 423 App. A. 
Dept. Of Transportation: Hazard Class 49 C.F.R. §172.101 

Food & Drug Administration: 21 C.F.R. Parts 174 to 178 

International Agency for Research on Cancer 

National Fire Protection Association 

National Toxicology Program Report on Carcinogens 

Occupational Safety and Health Administration, Permissible Exposure Limit, 

29 C.F.R., Table Z, §1910.1200 

RCRA - Resource Conservation and Recovery Act, 40 C.RR. §261 .33 
Superfund Amendments and Reauthorization Act (1986) ^0 C F.R 
?375/Comprehensive Environmental Response, Compensation, & Liability mci 
(1980), 40 C.F.R. §302.4 Reportable Quantity 

Section 313 of Title III of SARA - Toxic Release inventory Reporting & 
Community Right-To-Know, 40 C.F.R. §72.65 
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FOR MORE INFORMATION 

For more information, please contact your supplier or BAMM at the following address: 



941 Rhonda Place SE 
Leesburg, VA20175 
Office: (703) 669-5688 
Fax: (703) 669-5689 
Email: ehunt@adelphia.net 



NOTICE 



to present accurate information and ^^^^^S^iXS!m respect to this 
express or implied warrant.es ^^^^^^^^^Saon. no liability, loss or 
materia, by BAMM 'j 1 ***?^ t 
S^^TS^^^^M^I^ ^d. is exprU.y disdained, whether d.rect, 
indirect, or consequential. 
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[54] Name of Invention: Nanometer Grade Silver Oxide and the Process for Its Manufacturing 
[57] Summary 

A nanometer grade silver oxide; the average particle size of which is 80 — 100 nm; the difference 
between the largest particle size and the smallest particle size is < 5 nm. The process of preparation is to 
dissolve silver nitrate in water, gradually adding concentrated ammonia water while stirring, to obtain an 
ammoniacal silver solution. Solid sodium hydroxide and a protective agent are then dissolved separately 
in water while stirring, to obtain an alkali solution. The protective agent may be polyvinylpyrrolidone or 
polyvinyl alcohol. The ammoniacal silver solution is gradually added to the alkali solution while stirring; 
after further through stirring, the solution is centrifuged to separate the silver oxide precipitate, which is 
men washed and vacuum dried; obtaining a nanometer grade silver oxide, with good stability and 
dispersibility, as well as uniformly distributed particle size. The process may be used for industrial 
manufacturing. 
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Patent Claims 



1. A nanometer grade silver oxide, the characteristics of which are that the average particle size is 80 - 
100 mm; the difference between the largest particle size and the smallest particle size is < 5 nm. 

2. A process for manufacturing the nanometer grade silver oxide as mentioned in Claim 1, the 
characteristic of which are that an aqueous solution of silver nitrate is prepared, followed by the addition of 
ammonia water to obtain a ammoniacal silver solution, which is then gradually added to a sodium 
hydroxide solution with pre-added protective agent, forming super fine silver oxide precipitates; after 
filtration, washing, and drying, super fine silver oxide with an average particle size of 80 - 100 nm is 
obtained; the difference between the largest particle size and the smallest particle size is < 5 nm; the 
protective agent mentioned is polyvinyl-pyrroHdone or polyvinyl alcohol. 
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Descriptions 



Nanometer Grade Silver Oxide and the Process for Its Preparation 

This invention is pertaining to nanometer grade silver oxide and the process for its preparation. 

Silver oxide (AgaO) has been widely used in the industry for electronic components, button batteries, 
preservatives or antiseptics, cleaning agents, glass coloring agent and polishing agent, as well as chemical 
catalysts, etc.. Thirty percent of industtial silver usage is for production of silver oxide (or silver nitrate), 
in which the silver oxide consumption by the electronic component industry accounts for 90 % of the total 
silver oxide. Currently, domestic silver oxide are primarily prepared from the reaction of a silver nitrate 
solution with a sodium hydroxide solution to obtain a silver oxide precipitate, which is then washed, 
separated, and dried to obtain the silver oxide finish product. The major technical indexes (indicators) of 
the product include silver oxide content, clarity test and nitric acid insoluble materials, free alkali, nitrate 
salts, hydrochloric acid un-precipitated material content, and drying weight loss, etc.. 

The major existing issues include: 

1. There is no particle size index in current product; the particle size is difficult to meet the 
requirements of various industries. The silver oxide used in the electronic component industry is usually 
prepared into a silver oxide paste, which requires extended ball milling levigation to reduce the size 
(require approximately 7 days) before mixing with other materials, which is then printed onto a device 
substrate (chip) through silk screening. The particle size of silver oxide is directly impacting the quality 
of the prepared silver paste and the cost of silk screen, which is in turn affecting the quality of the device. 
The requirement of the silver oxide particle size for the electronic industry is "the smaller the better". 
Current manufacturing technologies used both domestically and abroad are difficult to meet these 
requirements. Silver oxide used in the industries for chemical catalyst, medical antiseptics, glass coloring, 
etc., also requires a particle size of "the smaller the better". 

2. Although domestically produced silver oxide is meeting the national purity standard, however, due 
to current processing technology, the particle size of current product is too large, making it easy to enclose 
impurities; it is very difficult to obtain high or super high purity grade silver oxide. 

The objective of this invention is to provide a nanometer grade silver oxide, with good stability and 
dispersibility, and a uniformly distributed particle size, as well as a process for industrial manufacturing. 

Technical thinking behind this invention: When a silver nitrate solution is reacting with a sodium 
hydroxide solution, the Ag + ion concentration in the solution is usually too high, the rate of growth of the 
silver oxide particle produced in the reaction system is too fast; at the same time, it is very easy to form 
aggregates between the particles, as a result, the particle si2e of the silver oxide produced is too large. If 
the Ag + ion concentration can be reduced during reaction, allowing the formation of silver oxide to speed 
up while the growth rate to slow down; at the same time, if the silver oxide particles are protected once they 
are formed, to prevent aggregate from forming, then, a silver oxide product with very small particle size 
can be prepared. 
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Therefore, the technical schemes of this invention are as follows: 

A nanometer grade silver oxide, with an average particle size of <100 nm; the difference between the 
largest particle size and the smallest particle size is < 5 nm. 

A process for manufacturing the nanometer grade stiver oxide, which involves the preparation of an 
aqueous solution of silver nitrate, concentrated ammonia water is added to obtain an ammoniacal silver 
solution, which is then gradually added to a sodium hydroxide solution with pre-added protective agent, 
forming super fine silver oxide precipitates; after filtration, washing, and drying, super fine silver oxide 
with an average particle size of 80-100 nm is obtained; 

the protective agent mentioned above may be polyvinyl-pyrrotidone or polyvinyl alcohol. 

The specific process involves: 

Dissolve 50- 100 (parts by weight, same hereafter) of silver nitrate in 300 parts of water, add 100 - 
400 parts of concentrated ammonia water gradually while stirring to obtain an ammoniacal silver solution. 
Separately, 500 parts of water is added to 20 - 40 paits of solid sodium hydroxide and 0.2 — 1.0 parts of 
protective agent; it is stirred until dissolved to obtain an alkali solution. The protective agent may either 
be polyvinyl-pyrrolidone or polyvinyl alcohol. The ammoniacal silver solution mentioned above is 
gradually added to the alkali solution mentioned above while stirring. After the solution is further 
thoroughly stirred for 4-8 hours, the silver oxide precipitate is separated through centrifugation; the silver 
oxide is then washed with water for 3 times, followed by washing with ethanol for 3 times, and is dried 
under vacuum at a temperature below 80°C, to obtain a nanometer grade silver oxide. The nanometer 
grade silver oxide prepared by the method of this invention has a particle size of 80 - 100 nm, has good 
stability and dispersibility, with a uniform particle size distribution. 

Using the manufacturing process of this invention, the silver oxide obtained has an average particle 
size of less than 100 nm, the difference between the largest particle size and the smallest particle size is < 5 
nm; since a protective agent is being used, it has very good stability and dispersibility. 

Application Example 1 

Dissolve 50 Kg of silver nitrate in 300 L of water, add 100 L of concentrated ammonia water 
gradually while stirring to obtain an ammoniacal silver solution. Separately, 500 L of water is added to 40 
Kg of solid sodium hydroxide and 0.2 Kg of protective agent (polyvinyl-pyiTolidone, or PVP, molecular 
weight 30,000); it is stirred until dissolved to obtain an alkali solution. The ammoniacal silver solution is 
gradually added to the alkali solution while stirring. After the solution is further thoroughly stirred for 4 
hours, the silver oxide precipitate is separated through centrifugation; the silver oxide is then washed with 
water for 3 times, followed by washing with ethanol for 3 times, and is dried under vacuum at a 
temperature below 80°C, to obtain a nanometer grade silver oxide. The nanometer grade silver oxide 
prepared in this application example has an average particle size of 88 nm; the difference between the 
largest particle size and the smallest particle size is < 5 nm. 
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Application Example 2 

Dissolve 100 Kg of silver nitrate in 300 L of water, add 100 L of concentrated ammonia water 
gradually while stirring to obtain an ammoniacal silver solution. Separately, 500 L of water id added to 25 
Kg of solid sodium hydroxide and 1.0 Kg of protective agent (polyvinyl-pyrrolidone, molecular weight 
30,000); it is stirred until dissolved to obtain an alkali solution. The ammoniacal silver solution is 
gradually added to the alkali solution while stirring. After the solution is further thoroughly stirred for 8 
hours, the silver oxide precipitate is separated through centrifugation; the silver oxide is then washed with 
water for 3 times, followed by washing with em an o I for 3 times, and is dried under vacuum at a 
temperature below 80°C, to obtain a nanometer grade silver oxide. The nanometer grade silver oxide 
prepared in this application example has an average particle size of 100 nm; the difference between the 
largest particle size and the smallest particle size is < 5 nm. 

Application Example 3 

Dissolve 100 Kg of silver nitrate in 300 L of water, add 400 L of concentrated ammonia water 
gradually while stirring to obtain an ammoniacal silver solution. Separately, 500 L of water is added to 40 
Kg of solid sodium hydroxide and 1.0 Kg of protective agent (polyvinyl-pyrrolidone, molecular weight 
30,000); it is stirred until dissolved to obtain an alkali solution. The ammoniacal silver solution is 
gradually added to the alkali solution while stirring. After the solution is further thoroughly stirred for 8 
hours, the silver oxide precipitate is separated through centrifugation; the silver oxide is then washed with 
water for 3 times, followed by washing with ethanol for 3 times, and is dried under vacuum at a 
temperature below 80°C, to obtain a nanometer grade silver oxide. The nanometer grade silver oxide 
prepared in this application example has an average particle size of 82 nm; the difference between the 
largest particle size and the smallest particle size is < 5 nm. 

Application Example 4 

Dissolve 50 Kg of silver nitrate in 300 L of water, add 400 L of concentrated ammonia water 
gradually while stirring to obtain an ammoniacal silver solution. Separately, 500 L of water is added to 40 
Kg of solid sodium hydroxide and 1.0 Kg of protective agent (polyvinyl-pyrrolidone, molecular weight 
30,000); it is stirred until dissolved to obtain an alkali solution. The ammoniacal silver solution is 
gradually added to the alkali solution while stirring. After the solution is further thoroughly stirred for 8 
hours, the silver oxide precipitate is separated through centrifugation; the silver oxide is then washed with 
water for 3 times, followed by washing with ethanol for 3 times, and is dried under vacuum at a 
temperature below 80°C, to obtain a nanometer grade silver oxide. The nanometer grade silver oxide 
prepared in this application example has an average particle size of 80 nm; the difference between the 
largest particle size and the smallest particle size is < 5 mn. 
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Application Example 5 

Dissolve 50 Kg of silver nitrate in 300 L of water, add 100 L of concentrated ammonia water 
gradually while stirring to obtain an ammoniacal silver solution. Separately, 500 L of water is added to 15 
Kg of solid sodium hydroxide and 0.2 Kg of protective agent (polyvinyl-pyrrolidone, or PVP, molecular 
weight 30,000); it is stirred until dissolved to obtain an alkali solution. The ammoniacal silver solution is 
gradually added to the alkali solution while stirring. After the solution is further thoroughly stirred for 8 
hours, the silver oxide precipitate is separated through centrifugation; the silver oxide is then washed with 
water for 3 times, followed by washing with ethanol for 3 times, and is dried under vacuum at a 
temperature below 80 D C, to obtain a nanometer grade silver oxide. The nanometer grade silver oxide 
prepared in this application example has an average particle size of 92 nm; the difference between the 
largest particle size and the smallest particle size is < 5 nm. 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 



No. 



B16S 

S1G9 
3170 

5171 

«172 

el73 

8174 

8175 
ol76 

al77 

al78 

«179 
alSO 

alfll 
8182 

»183 

«184 

sl85 

al86 

al87 
al88 

8189 

a!90 

al9l 
a!92 

al03» 

aI93» 

al94 
al95 

5190 

el97 

sl98 
al99 
8200 
8201 

8202 



8204 
a205 



Silver 
nitrite . 



nitroplatinite . 
nitropru«ide. . 



oxalate. . . . 

oxide 

o*ide, per. 
palmitate. . 



mtfophosphate. 
orfhophosphate. 



Dr/Aophospbate, 
mono-H 
pyrophosphate . . 



propionate: 
perrhenate. . 



salicylate, 
aelena te. . . 



xide. 
a ton rate, 
sulfate. . 



sulfide. 



sulfide 
sulfite. . 



d-tartrate . 



orMotcUurate. 
tetra-H 

tetluride 

tellurite 



thioantimonite. 
thioarserute. . . . 



thiocyanate. 
dt-thionatc - . 



thiosulfate. 



tungetate. 



Silver complex 
diamminesilver ; 
rhenato 
Sodium 



AgaCaO* 

AgiO 

AgiOa (or AgO) . 
AgCiiHuO* 



acetate trihydrate. . 



alumina trisilicate. 



mtfoaluminate . 



aluminum chloride, 
aluminum oitfa- 



Synonyms and 
Formulae 



AgNOi. 



A Bs .|Pt(NOa>«).... 
A E: |FeNO(CN)*l. 



AgPO»- 
AtrjPOx. 



AgsHPO<. 
AgiP-O?. - 



AgCK.O*. 
AgReOi . . . 



AgCjH.O,. 
AgjSaO*. . . 



AgjSe 

AgCi»HjiOj . 
Ag*SO« 



I Crystalline form, 
j properties and 
' index or 
| refraction 



Nat. acanthitc. Ag:S. . . 

Nat. argentite. AgsS . . . 
AgaSO, 



AaaCiKtOi. 
AsciHiTeOi. 



Nat. hessite, Ag»Te. 
AgsTeOa 



Nat, pyrargyrite. 

rVg^SbS. 
Nat. prouatite. AgaAsSi 



AgSCN 

AgiSiO^H-O . 



A^jStOj . 
AgsWOi. 



IAg<Nru>i]R«0<. 

Na 

NaCiH^O, 

NaCaH»0 3 .3H,0. 



Nat. albite. NaAlSiiOt. 

(or Na-O.AUOj.RSiO:) 
NaA10 2 



NaCl. AlCh . . 
Nat. j&deitc. 



594.85 
431.08 

303.76 

231.74 

247.74 

303.29 

186.84 
418.58 

311.75 

605.42 

180.94 
353.07 

244.99 
358.73 

294.70 

391-35 

311.80 

247.80 

247.80 
295.80 

303.31 

443.40 

343.34 
391.36 

541.55 

494.72 

1G5.95 
411.00 

327.87 

463.59 

392.13 
22.9S9. 
82.03 

136.08 

252.22 
81.97 

191.78 
-404.28 



yel-brn monod pr 
It pink 



wh leaf or need.. 

wh cr, tetreg ot 

rhomb 
wh to redsh-wb tr 
wh. orthorhomb 

cr 

thin gray pi, cub . 
wh powd amor pi i 

wh, rhomb. 

1.7583. 1-7748. 

1.7852 
gray-blk. rhomb. . 



wll, rltomjb. 



col c r 

br-blk. cub 

gray-btlc, cub. . . 
wh, greasy powd 



wh, amorph. 
yel. cub 



5.029' 

7.14316.1 

7.44 



wh. triR . 
wh 



5.37 
6.370" 



1.8036 
5.306*.* 



2.687? 
7.05 



5.72 
8.0 



blk, cub. 
wh cr . . . 



wh, scales. 



straw yel. rhomb 
bipyr 

gray, cub 

yel-wh ppt 



red. triii. 3.084 

2.8S1 (U) 
scarlet red, trig. 
3.088. 2.792 

col cr 

rhomb cr. 

■1.862 
wh cr 



pa yeJ cr . 



col monod cr. . 
silv, met cub. 4.22 

wh gr powd. 

monocl, 1.464 
col. monocl pr. 

effl. 0 1.464 

col. tricl. 1.52.5. 

1.529. 1.536 
wh amorph powd 

hygr, 1.566, 

1.595. 1.580 
wh-yclsh cr 

powd, hygr 
col, monod 



Density or 
spec, 
grnvity 



M el ting 
point. °C 



jd M0 
.id 100 



5.4 5»» 

7.326 
7.317 



3.423" 



8.5 



5.76 
5..J9 



3.01 



3.00] 
0:97 
1.528 
1.45 

2.61 



iexpl 140 

d 230 

d>lCO 

200 

co 482 
849 

d 110 

585 



205 
U52 



825 
d 100 

d 

ri>200 

955 
250-bl 

4 50-po yel 
486 

4«K> 

d 



3.3 



•97.81 ±0.03 
324 

58 

1100 
1800 

135 

1000-1060 



Boiling 
point. °C 



d 1085 

d 
d 



Solubility, in arums per 100 w 



Cold 
water 



0. 1 55" 

si 4 • 
i 

0.00339" 
0.0013=' 



0.006* 



0.842=" 
0.32=° 



si a 

0.1 IS™ 



0.006=" 
0-57° 



8.4 x iCT 
v si a 

0.2'« 



0.000021= 



123, 
-3HvO. 
120 



si 3 
0.05" 



d to 

N&OH + 
119» 

7C.2» 



Other solvents 



s ac a, N'HiOK: 
j i al 

I 

.is NH^OH; i al. 
I HNOi 

..'a KCN. NH.OH. 
I a 

0.0063* I* ft. KCN. 

I NH.OH. al 
*s HvSO*. HNO3. 
' NH<OH 
0.OO7" eth: 
0-006" a.1 
s HNO», N H«OH 
sa. KCN. 
NHiOH, N Hi 



a a. NH<OH. 
KCN. ac a 



2.04« 6 



1.4l»« 

v al a 
j 

0.203" 



s NH.OH. h 

HNOj 
0.006" al; 

0.006=» eth 
\s a. NHiOH; i al 



0.00064 iw 



ja 1CCN, cone 
H 3 SO<. HNOj 

s KCN. a 

s a, N H<0 H . 
KCN; i HNOj 

3 a, KCN. 
NH-tOH 

s KCN. NH,OH 

s KCN, NHiOH 
s KCN. NHj 

a HNOj 

a HNOj 

s NH<OH; i a 



170.15«» 
138.S" 

sld 

v s 



s NflvSrO*. 

NH.OH 
5 KCN. NH4OH. 

HNOj 

1.618 com* 
NH«OH 
d al: » eth. bx 

sis al 

2.1« al: s evh 

s HC1: d dil si 
i al 



d HOI 
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